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NUCLEAR SCIENCE CURRICULUM PROJECT. PROJECT I. INSTRUCTIONAL 
SPECIFICATIONS. 

BY> CAMARENi JAMES 

CULVER CITY UNIFIED SCHOOL DISTRICT. CALIF. 

REPORT NUMBER DPSC>66>!824 PUD DATE 68 

EDRS PRICE MF>$1.25 HC>$11.80 293P. 

DESCRIPTORS' ^ATOMIC STRUCTURE. ^ATOMIC THEORY. ^BEHAVIORAL 
OBJECTIVES. ^CURRICULUM DEVELOPMENT. ^^EDUCATIONAL OBJECTIVES. 
♦INSTRUCTION. ^NUCLEAR PHYSICS. ^SECONDARY SCHOOL SCIENCE. 
♦TEACHING GUIDES. CURRICULUM. CHEMISTRY. PHYSICAL SCIENCES. 
PHYSICS. SYSTEMS ANALYSIS. NUCLEAR SCIENCE CURRICULUM 
PROJECT. 

ON THE PREMISE THAT A KNOWLEDGE OF NUCLEAR SCIENCE IS 
ESSENTIAL FOR INTELLIGENT DECISION-MAKING REGARDING ITS USES. 
THE NUCLEAR SCIENCE CURRICULUM PROJECT WAS DEVELOPED. ITS 
OBJECTIVE IS TO PROVIDE A PROGRAM THAT CAN BE EFFECTIVELY 
USED IN SCIENCE CLASSES TO PROVIDE AN UNDERSTANDING OF 
NUCLEAR SCIENCE AND ITS IMPACT ON SOCIETY. THOUGH TEACHER 
INSTITUTES HAD BEEN CONDUCTED TO PROVIDE NEW MATERIALS AND 
INSIGHTS. A LACK OF AN INCLUSIVE SOURCE OF -INFORMATION ON 
CONCEPTS AND MATERIALS SEEMED TO MINDER IMPLEMENTATION OF 
INSTRUCTIONAL PROGRAMS. THIS PROJECT WAS ORGANIZED TO DEVELOP 
A SET OF INSTRUCTIONAL OBJECTIVES. EXPRESSED IN BEHAVIORAL 
TERMS. REGARDING NUCLEAR SCIENCE AND ITS IMPACT ON SOCIETY. 
THESE OBJECTIVES WERE DESIGNED AS MODULES THAT COULD BE 
INCLUDED WITHIN THE FRAMEWORK OF EXISTING SCIENCE AND SOCIAL 
SCIENCE COURSES. "NEED'TO-KNOW” ITEMS WERE DETERMINED FOR THE 
AVERAGE NON'SCIENCE ORIENTED HIGH SCHOOL GRADUATE. IN ORDER 
FOR HIM TO PERFORM AS A RESPONSIBLE CITIZEN. TWO TECHNIQUES 
EMPLOYED TO ACHIEVE PROJECT OBJECTIVES WERE (1) THE USE OF 
SYSTEMS TECHNIQUES FOR MISSION ANALYSIS AND DEFINITIONS. AND 
(2) THE USE OF BEHAVIORAL TERMS FOR INSTRUCTIONAL OBJECTIVES. 
THE DOCUMENT IS ORGANIZED INTO SECTIONS AS FOLLOWS" (1) 
FRAMEWORK. IDENTIFYING THE HIGHER ORDER BEHAVIORS AND 
PROVIDING AN OVER-ALL MATRIX WITHIN WHICH KNOWLEDGE. 

ATTITUDES. AND SKILLS CAN BE ORDERED. (2) SOCIAL ISSUES 
RELEVANT TO NUCLEAR TECHNOLOGY. ILLUSTRATING THE WAY EACH 
TERMINAL BEHAVIOR FROM THE FRAMEWORK COULD BE DEVELOPED. (3) 
MODULES OF INSTRUCTION. SHOWING HOW SCIENCE AND SOCIAL 
SCIENCE CONTENT AND DECISION-MAKING PROCESSES CAN BE 
STRUCTURED INTO LEARNING UNITS. (4) 6EHAVIORALI ZED SCIENCE 
DATA. GIVING A BREAKDOWN OF THE BASIC SCIENCE DATA INTO 
BEHAVIORAL TERMS'-BEHAVIORAL OBJECTIVES. STIMULUS CUES. AND 
CRITERION TEST MEASURES. AND (5) BACKGROUND CONTENT. A 
COMPILATION OF THE "NEED TO KNOW" CONTENT IDENTIFIED BY THE 
NATURAL AND SOCIAL SCIENTISTS AS NECESSARY TO AN 
UNDERSTANDING OF THE SOCIO-SCIENTIFIC IMPLICATIONS OF 
TECHNICAL DISCOVERIES. (DH) 
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The Systems Approach is an organized technique for solving complex problems. Beginning with the 
identi^cation and definition of the end product, it is a goal-centered approach. The Systems ^ 
proach requires an analysis of the total mission to be performed, and specifies a logical progression 
oTTHtical steps and an interfacing of methods, techniques, and resources required for the accomplish- 
ment of the final objective. 
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It was recognizee! that the "state-of-the-art" in behavorial psychology regarding the 
specification of educational objectives in performance terms could furnish the engineer- 
ing technology to this project necessary for the resolution of the problems identified in 
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THE NUCLEAR SCIENCE CURRICULUM PROJECT OVERVIEW 
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Terminal Objective: KO When deciding between the selection of products and/or^ 

services which involve nuclear radiation processes, the 
learner shall judge the products and services on individual 
merits, not allowing fear, bias, or misconceptions of radia- 
tion to enter into the judgment. 
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Terminal Objective: 4.0 The learner shall, when faced with the necessity to make 

decisions regarding his community's, state's, and nation s 
needs, be able to knowledgeably support or oppose pro- 
posed actions or initiate actions himself in regard to the 
development and/or use of nuclear technology. 
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Position I: "If God meant man to have these new-fangled ways, he would have 
automatically provided us with them. This 'thing' they want to put in our schools 
is the work of the devil and is obviously one more attempt of the progressive edu- 
cators to ruin our children." 



Choice II: Oppose the use of irrodoted food because of the dangers involved and 
the feeling that someone sinister is attempting to “test" some wild idea in the 
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Terminal Objective: 4.0 The learner shall, when faced with the necessity to make 

decisions regarding his community's, state's, and nation's 
needs, be able to knowledgeably support or oppose pro- 
posed actions or initiate actions himself in regard to the 
development and/or use of nuclear technology. 




tion. ' Additionally, traditional fuels are running out while our need for pow 
expands. Nuclear power will supply limitless power for all time. Therefore 
build the power plant. 
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Position 1 . "We should not build nuclear power plants. We probably need the 
new source of power, but they are so dangerous it's not worth the risk." 




Choices. Find some way to test underground . That way we don't have contam“ 
inations, and do have testing to protect ourselves. 



InstrucHonai Objectives Hierorchy Criterion Test Measures 



0) 

0 ) - o 

•£ J “■ 

E 

p X 

0=^ E 



D > J« 3 

i I 5 -g. 

° J ”= 

~ o S ® 

"o "u ■£ “ 
^ (!) •— 

5 I 2.* 
s= 2 J 

jm Q 

E^-q. * 
o o ^ 

Q.-0 S.g 

6 o x-ii 

0> x"? D 



0) 



4- 0) t 

- • C 0) 

S b X § 

.-t O) 
0) 



(D 0 

II 

q-F= 


O 

X 


o 

U 

X 

E 


X 


o 




0) o. 






X O) 


c 


c 


0 ) c 
-C *r 
1— 


0) 

E 


<D 

Uk 



— “D 
LU 

. 0) 

CO •£ 

.2 g 

lO 

3 



C 
3 

E 

ii 

o o 

O X 



o ^ 

O O 8) § 
U S - o 



O) 

c 

U) 

0) 



a 

8 

jB 



0 ) 2 
^ 3 

4- O 

-C ^ 

•*- lO 

0 ) o 

0 ) "D 

te» O 

g*J 
= 0 ) 
o S 

«/» mSZ 

l/» 

J 0 ) 

X 3 

E 

E 

■D - 
c — 

O 4- 

o ^ 

E ^ 

D ) 

(DC* 

=•^1 
(D O) 

i ^ 

^ «/» «/» 

.!2 ii 

0 ) 

4 ) 

2^^ 
o- x:> 

li ■ 

5= ^ t 

. 3 

• 

^ ^ 0 ) 
"t? ^ 

0 > 4 . 

"o r j > 

C* wi 
0 3 ^ 

U E c 



■D 

O z 



t- 



«/l 



a, o 

O) 

.2>1« 
^ i 
0 ) 0 ) 
® s 

gl 

1-^' 



c 

«/) 



«/» 

0) 

£ . 

c — 

.2 ^ 
«/» «/» 
v> • 

D jt: 
Qi 






• • 

«/» 



14 

0) 

> 



0) 

iS O 

0) "g 

•£ ,0) 
Mi* 

0 ) 0 ) 

£ 1 

« E 

I 

C c 

.2 I 

M j5 

13 ^ 

S 



0) 



c 

o 

c 

o 

•J5 

o 

c 

o 

u 

c 

o 

14 

•— • 
«C lA 

O .2 

4* «4 

C ^ 

n> o 
1= c 
« O 
0) ^ 
14 (D 



> 

o 



o 

O O 
.£ <D 
E 2 

s.^ 

(D O 

o 0) 
e 

c cr 
C 4= 

1 *J= 
•£ o 

•« 

• «M mCZ 

^ 14 

u O 
0) !4 

£ s 
S-^ 
0) 

1 E 

s 



•n 




o 

ERIC 



* L. 

m ■ li 



Criterion Test Measures 



F 





I J u 



Criterion Test Measures 



1 




will oppose federal and local persons and organizations. Safety measures 
will depend basically on federal and state agencies. 



AEC 

Joint’ Committee 

Department of Health, Education and Welfare 
Department of Agriculture 
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Terminal Objective: 4.0 The learner shall, when faced with the necessity to make 

decisions regarding his community's, state's, and nation's 
needs, be able to knowledgeably support or oppose pro- 
posed actions or initiate actions himself in regard to the 
development and/or use of nuclear technology. 
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He will then compare, in a one-page statement, the social, economic, and political 
changes with the potential of not changing os announced by the President, and con- 
clude whether or not he thinks the change is worth it. 




SOCIETAL CONCEPT CURRICULUM MODULE OF INSTRUCTION 
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PROFICIENCY TEST FOR MODULE 
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Proton Approximately 2000 

* times an electron 

Electron Approximately 1/2000 

” of a proton 
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X-rays, the damage is so slight that the information gained is of 
greater value than the slight additional hazard. 
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through food chains. Significance of half-life and method of metabolizing. (Ex.) 

Concentration of some specific isotopes. 

Distribution of isotopes difficult to predict once they are free in 
nature. 279 
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Thus there is a continued move toward bigness in government and busine». 
Businesses are attempting to rationalize their operations and thus again there 
is a shift from ownership power to manager and professional power. Organization 
has now become one of the greater formers of individual opinion and values. 
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This department carries on experimental programs on 
the use of radiation techniques for the improvement 
of plants, insect control, and similar things. It also 
establishes standards for workers involved with radio- 
active materials in agriculture. Publishes reports. 




SOCIAL, ECONOMIC, AND 
POLITICAL TRENDS, ISSUES 

AND PROBLEMS RELATIVE RELEVANT NEED-TO-KNOW SOCIAL SCIENCE DATA 

TO NUCLEAR TECHNOLOGY 



[*«• 



rr. 









< 

Q 

LU 

u 

Z 

m 

U 

to 

—I 

< 

U 

O 

to 

o 

z 



o 

LU 

LU 

z 

I— 

z 

< 

> 

LU 

—I 

LU 



0 ) i. 

^ Z o 

I S C 

^ 1.° 
^ o ^ 

o“S o 

C > Q. 
. 0 ) 0 ) 

< 

• « 
to _c 



o £ 

0) -n 

f § 
— «/» 
3 0 ) 



X 

P) 



8. s 

^ C « 

^ C c 



o 



§ s. 

^ X 
c <0 



«/> 

0) 



s. 

§ 

u 

I 

o 

a. 



C E 
— o 
«A U 

0 c . 
O «A 

C Q 4- 

|t;i 

1 S “■■ 

“ =5 ®: 

c ^ 

I *“ I 

O O 
Q. O 
+. O *c 
O £ O 
^ ^ ^ 



8 . ° ! 

qI « .- 

3 | S 

J>‘Z O 

2^2 

0) O) "o 

^ 3 o 

0 ) o ^ 

O) != O 



I/I 

0 ) 



EL 

E 

o 

u 

L. 

0) 

o 

Q. 



U 

O 

O 

G 

> 



C 

o 



«/» 

(/) 

o 

c 

o 



o 

G 



o 

o > 

S "o 

*u? O 
C -C 

o *- 
E c 
0 •— • 

_ u. O) 

^ -4- L. 

ill s 

-l -g « 

S £ 8 

U 8 

- S. = 

o g"° 

t/> ~ 



-7. ■= Q 



u i. 



o 



O «A 

II 



</) 

c 



o 

"O 
w O 

^ E 



c 

o 

«/) 

(/) 

E 

s 

u 

X 

D) 

L. 

G 

C 



«/» 

o 

0 

•ft .£ 

1 o 

u 

rnmm 4- 

<5 E 

!§- 
^ O 
o u 

c c 

o o 

‘•s •- 

O i. 

N 0) 

• — c • 
C 3 tn 
O < -o 

0> I “7 

i. i. o 

O 0) ?r 



0/ (D 



i/> 

0 J= 

. o 

b- 0 ) 
0) — 
ft ^ 

1 g 



o 

L. in 

in 

- O 
C 



N 



0) 



O 

o> 

O 

3 

in 

in 

O 



r ^ 0-0 

■6 = > g 



u 



G 






C 

o 

in 

LU 



O o 
i-£ E 



u 

G 

z 

c 

G 

U 

• m 
Urn 
0) 
E 
< 
I 

L. 

0) 

c 



C i. 
- G 

ft -S> 
©‘So 

xj> c 

o -fi - 

fl) *ft i 2 

o> c « 

° 8.g 

S S. 



c 

< 



<3^0 
^ to > — I 
- to ■ ^ 



i- 



^ lu X 
Q Qi (J 

Z to 2 



to 



y 

O _ 

^ “j ^ 

O ^ s Qi: 

U •“ Ij < 

LU -J CQ LU 

-r62u 
< p “■ ? 

(J J O ^ 

OOZO 

to CL. < I— 



2 > 
Z O 

go 

°5 

to LU 

z •- 

2^ 



i?i 



"G 

O 

G 

c 

o 



iia 

— 



o 

ERIC 

SMiifaiifftaiTi-Taaa 



o 

CO 




European agency overlapping but more inclusive than 
the European Economic Community working for the 
Europe-wide development of nuclear energy. 




o 

ERIC 



t 

J 



SOCIAL, ECONOMIC, AND 
POLITICAL TRENDS, ISSUES 

AND PROBLEMS RELATIVE RELEVANT NEED-TO-KNOW SOCIAL SCIENCE DATA 

TO NUCLEAR TECHNOLOGY 






CO 

o 

CO 



X 

u 

c 

0) 

O) 

< 

>s 

o> 

i. 

0) 

c 



o 

c 

o 

o 

c 

i. 

0) 

c 



in 



-o 

U C Q) 
8. 8)^ 
8.8 S 5 

§--5 S-- 

in ^ 
w C 
>s 0) 

S g“ 

o)_2 

O Q) 
in > 

O 

£ "O 



i: o 

lO 

D T3 

< S 



in 

i 0 

•- z 

< tj 

LU 0) 

< .t 

— c 

0) 3 

i£ Q> 






n 


o> 






c 

c 

0 


c 

u 


o 

c 

a 


T3 

0> 


> 


o 

0 


0 


'5 


c 


ik- 


i. 

p 


o 

in 

in 


“O 

0 

n 


o 

L« 

o 


-2 

u 

3 


O 

C 

o 


8 


0 

in 

01 


C 

M- 


a 


-J 


L« 


O 


N 



0) 

u 

o 

s. 

0) 

o ^ 
c ,o 

.2 O 
^ c 
o -c 

k. o 

S.£ 

§s 

11 

•■go 

s.i 

•eS 

•*- CL 
C ^ 

.z; 0) 




